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Scvoral physical ■echanicms hav~ baan
proposed to ●xplain tha occurr~nco of midlatitude
●tmoopharic tol~connactlon patt~rnc. W conoidar
hor~ two ●uch ●cchaniomo, Rosoby wavottalns forced
by tropical hcatlng (Hoaklns and Karoly, 19811
Simmono, 1982) ●nd tha growth of barotroplcally
unctabl, rnodas in aidlatltud~s (Sla=ono ● t al.,
1983)0 Bccauoe the.. machanlsms havfiian
diccusscd in the lltoraturc in ●osantially
●toady-atata form, ●nd bocaute both mochanicmc

●PP*ar eap~blc of @xFlalning th tteady-atatc
●spects of obaarvod tolaconntctlon patt~rna, w
considar instead femturao taaoclat~d with pr~ouad
tima-dapondant charactoristlco of thaca two
mcchaniam~. Th@ two mechanisms appaar to havo
qulta dlffar~nt tlmc-dop~ndant charactarlotlco,

I/c ● xamino ●av@ral chara!torlcslcs of
toloconnoction-pattern fluctuatlonc occurring in
GCH slmulbtlono in tn ~tt~mpt to dLscrlmlnato
bctwacn them two proposod machanlomo. Th@ ●odal
uatd 10 tho NCAR Commur,ity Climata Modal, uhoco
aimulctlon charactcrictlco •r~ dlacuoood in
Pitcher Q. (1983), Ramanathan Qt ●l. (1983)
●nd Ralono ● t cl. (1984), Pivc noda~mulatlono
~ra conoldar= porpotual-Janu~ry control eat.
with $Ilmatologlce.1.waan cat-surfaca taaporcturco
(SST) snd four casa. in which SST ●nomalloo of
vsrlous lnt~naltl~. havo ba~n lntroducad in tha
tropical pacific. TtM ssTanomaiy p~tt~rn is that
uo~d b~ Blackmon ●t ●l. (1983) in th~ir study of
chang~s in the tim.~ stat~ of tha ●tao.ph~ra
●oooclat~d with o,, atorial Paclflc SST ●nomcllac.
For br~vlty, WQ ractrlct our ●ttcntlun to tho
mod,l”s Paclfic=North American (PNA) talaaomaa-
tlon pattarn.

Our flndingn may b. oummarlcad ●a followo.
(1) Ma find that t~l~conrmctlon fluctua?,lons with
the PNA pattarn appaar lW ●ll [iv@ clmulatlono ●nd
thar,th ●mplltuda of tho PNA-pattQtn fluctuatloma
(coaputad ● n fluctuatlona rolatlv~ co th~
tlm~-maan of ●-ah caoc lndlvldually) is rslatlvaly
lnt~nnltlvo co changas in the aaan troplcai 88T

?&cing. (2) Although ●ach 8BT distribution la
flnctl in tlm, tha hcatlnt rata du~ to aonvoctlvo
proc~.a~. in th~ troplaai ● tmoophart aan
fluctuate, W, h~vc toot~d tha hypothcolo that
tropleat hcatln~ fluctu~tlono dirootly forac
●ldlatitwda gaopotantta l=hcl~ht fluctuation by

~rforalng a crooo-spactral cnalyoia of tha fluc-
tuations in thaoo two fialdo, ●nd find no ●vidance
for dir,ct forcins. This 10 not to be coofuaad
with tropical forcing of ●nomalios in the
tima-avara~cd ●xtratroplcal haight fialdc which
Blackmon ●t ●l. (1983) hava chowm do.. occur in
th~ca aa~mulatlons. (3) In this ● amo
●malyois, w. did find ● hlthly sl~nlficcnt cor-
rolatlon (with ● 30-d~y pgri$d) botw@on height
fluctuation. near 47 N, 165 W ●nd ●ubcropl~al
con~cctlvo hoatlng to the couthsast naar 20 N,
135 W\ tho holsht fluctuathrm ●rc in phsa with
or oli~htly had the hoatlng fluctuation. (4) BY
maarto of ● croso-op~ctral ●nalyois of holtht
fluatuatlono ●t tha oantaro of actlwi (antlnodaa)
of tha PN4 pattarn ●nd ●t tho “nodsl” points in
batwaan, wa aoncluda that th~ ooclllatlonc linking
the Tropical Paclflc (TP) ●nd North Pacific (NP)
polnta constltuta pure standing ooclllatlonc
havin~ vary high cohsronco for ●ll porlods of
20 days or lomgcr (?lgs. 1 and 2). Th@ro la no
●vldanca for propagation batwaanthem two polnto.
Tha osclilatlonc oonnactlns tha NP and North
Amorlaan (NA) polnta ●ro of ●lxod aharactsr,
appoarlng is travallng wavao ● t son. frcqu~nclco
●nd not ●t otha!o (PIco 3).

Tho ●pparent dapaodomaa on goocraphlaal
poaltlon of tht tharaatcr of the occillatlon
(stcndtn~, travolins or lnd~t~rmlnato) io quits
pua~llns. Nowavar almllar f~aturao aan ba mm in
th~ complsx phaso otructur@ of tha unotabla
barotropla normal ●od. dloplayad in 11s. 12 of
81amono ●t ● l. (1903)0 In partlaular, tht
~aopoten=rh~lght in tha troplaal aontral
Paalfla oaalllatao out of phaa~ with that in th~
north Paalfla aad ● dlatlnat node lica batwaan
thco~ r~glonc, Thla soda ●loo hao ● parlod of
about $0 dayo~ whiah mgsaoto @ pooclblo explana-
tion f~r tho ●ppaaranaa of this porlod in tha
ciaulatlon ●nalyoat,

While the ovldsnaa 10 a~rtalnly not aon-
al~olvc, lt sugmatt that tho short t~ra (OIM to
Mvaral mnth~) fluatuatlona in th~ PNA pattern

●ra ●osoalatad with th~ unctcbla barotropla norati
●ods, Noatln# by troplaai 00T ●noaalito ●pptarc
●oct lnflu~ntlal whan avaragaa ●ra taken ovor ●

aaaoon or Iontar O
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Pig. 1. Cohercncc ●nd phasa from crooa-spactral
●tlyms of tho 500-nb h~lght fluctuation. ●t TP
●nd NP, ●t NP end NA, and ●lso : t TP with tho
300-mb convactlvo heating rate fluctuation in ●n
Area directly mouth of the TP point. Signlficanca
lavals ●rc lndlcat~d on the right ●ida.
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FIS, 1. A8 in ?1s, 1, but for th~ Cluatuatlono ●t
both TP and NP with thoo, ●t tho lrtt~rmcdltto
nodal point, Tha (TP,NP) C!irvc 10 ropmt~d f.wa
Pit, 1*
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Fig. 3. As in Fig. 1, but for tho ftuctuction@ ●t
both NP ●nd NA with those ● t the intermodiatc
nodal point, ‘Tdco ss acny lags war. uo~d in this
●nalyols ●. wore uaad in Figs. 1 ●nd 2.
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